A puberal change in the secretory pattern of androgen was investigated in the rat. Using immature and adult rats which received an acute human chorionic
gonadotrophin (HCG) stimulation, androstenedione and testosterone were measured both in the testicular venous blood(TVB) and in the testis by means of gaschromatography after preliminary separation by paperchromatography.
In contrast to the adult pattern of testosterone-dominance, an androstenedione-dominant pattern was found in the immature rat. The change from immature to the adult pattern was assumed to take place at around day 40, being coincident with the onset of puberty in this species. The adult pattern of androgen secretion, however, could not be induced precociously even in the immature rat pretreated with HCG for 2 weeks, up to 34 days of age.
The ratio of testosterone to androstenedione in TVB or in the testis of the intact adult animal was significantly increased by an acute stimulation of HCG. This finding is discussed in connection with the locus(ci) in the pathway of testosterone-biogenesis which HCG accelerates.
Testosterone has been characterized as the androgen predominantly secreted from the testis in many species of mammals; the dog (West et al., 1952; BrinkJohnsen and Eik-Nes, 1957; Mason and Samuels, 1961; Ibayashi et al., 1965) , the bull (Linder, 1959 and 1961a; Savard et al., 1961 ) the man (Hollander and Hollander, 1958) and the ram, boar and stallion (Linder, 1961b) . demonstrated that in the adult rat also, testosterone is the major androgen elaborated and secreted from the testis, by analysis of the pure effluent blood of the testis. Linder(1959 and 1961a) and Linder and Mann(1960) have found that in prepuberal bulls the testis secretes more androstenedione(androst-4-ene-3,17-dione) than testosterone, and this androstenedione-dominant pattern changes to the adult testosterone-dominant pattern during the course of sexual maturation. They also demonstrated that this puberal change could not be induced precociously by means of treatment with several gonadotrophins. In other species(sheep and boar), however, an androstenedione-dominant pattern has not been found in the prepuberal period (Linder, 1961b) .
Recently, through a slight modification in the original collection method described by , the collection of pure effluent blood from the immature rat testis was made possible. In order to inquire if the puberal change in the secretory pattern of androgen takes place in the rat, comparison was made between the adult and the immature rat by measuring concentrations of androstenedione and testosterone both in the testicular venous blood(TVB) and in the testis. The effect of exogenous gonadotrophin stimulation on the ratio of the two steroids in the adult was also investigated. Immediately after the blood collection both testes were removed for chemical analysis. In immature groups(IMM-S and IMM-L),one fifth of the animals in each batch were selected at random and their accessory reproductive organ weighed. In all animals the penis type described by Suzuki(1954b) was observed as an indicator of sexual development.
Chemical Processes
Extraction:
In each animal, TVB was diluted five times with distilled water and the decapsulated testis was homogenized in a glass homogenizer with distilled water to produce a 20% homogenate.
The diluted blood and the testicular homogenate were immediately extracted Puberal Change in Secretory Pattern of Androgen in the Rat Predicting a shortage in androgen for measurement in the immature intact rat, androgen determination was performed only in the immature rats pretreated with a single injection of HCG(IMM-S), or with multiple long term injections of HCG(IMM-L).
The total androgen level in immature rats pretreated with a single HCG injection(IMM-S), was very low both in TVB and in the testis, when compared with the adult group under similar conditions(AD-S). But it was not so much less than those of the intact adult(AD-INT), especially in TVB (Figs. 4 and 5) .
In contrast to the adult rat, the testis of immature rats of this group secreted androstenedione in high proportion, and progressive increase in T/A ratio was found with advance of age, i.e. T/A ratios were 0.29 on day 36(IMM-S-I) and 1.09 on day 44(IMM-S-II) in TVB. In the testis, only androstenedione was detected on day 36, and a T/A ratio of extraordinary high proportion in testosterone(7.66) was observed on day 44.
Thus, the change of secretory pattern from androstenedione-dominance to one of testosterone-dominance was proved to exist in the rat as well as in the bull (Linder, 1959 and 1961a) . The T/A ratio of unusually high value in the testis and relatively low value in TVB which was found on day 44, may indicate that this age is coincident with the transient phase of this change. Judging from the age, the weights of reproductive organs and their penis type(IMM-S in Table 4 ), these animals are assumed to be just in the advent of the sexual maturation process, having just completed"Epoch I"(onset of puberty), but not yet"Epoch II"(sexual maturity). (cf. Suzuki, 1952, 1954a and b) . Therefore, this change in secretory pattern of androgen is assumed to be one of the puberal changes in the rat.
In the immature rats pretreated with HCG daily for two weeks ending one day fefore collection of TVB on day 35(IMM-L), manifestations of androgen secretion, such as increase in weight of accessory sexual glands and precocious appearance of"U"type penis, were quite evident as seen in Table 4 . The total androgen levels, however, were unexpectedly low, especially in TVB. Moreover, it is noteworthy that the adult pattern of testosterone-dominant androgen secretion could not be induced precociously by this treatment. This finding is also in good accord with that obtained in the bull (Linder, 1959 and 1961a) , and strongly suggests that the puberal change in the secretory pattern of androgen can not be accomplished by gonadotrophin alone.
